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Bropas Mexpyuapopnan Kuumepen‘uua A/CONF /15 B/.2081
Opranmaailin O6beuHeHHbIX HatHH USSR
110 NPAMEHEHHIO ATOMHOR JHEPrHH ORIGINAL:RUS: AN

B MUPHBIX LLENAX

He NoANGHHT OFNAWOHHIO A0 OHUMAABNOre coO0UENMA Ha Honhepenuuu

0b_MCCIELO BHCIPOCGOB NXCi )
BEUFECTR B OPCAHUSME C TOMOWBD ¥’ -M3JIYYADIMX
130TOlI0B

H. l'adenoBa, I'.M.PpaHk

[lp¥ WHPOKOM ¥ PAB3HOOOPA3HOM MCHNONb30B&HHM B OMONOTUM
UCKYCCTBEHHO palMoaXTHBHHX BelleCTB OCHOBHOE RHNMBHUE yleldeTcs
npYMeHeHUD pajuoakKTHBHHX MHAMKATODOB XNA M3yueE4s OCMEeHA BEmECTB.
B ycraHOBNEHMM CKOpPOCTeN XUMUYECKUX peaknui B OpraHmsMe, XapeKTe-
pe NpPOMEeRYTOUYHHX NMPOLECCOB M MOXBHU3MOB XMMUYECKHMX . peBpalleHu#
HYXHO BMJIETb OCHOBHHE LOCTHXEHNA B NPHMEHEHHHM MB0TOIOB B OUO/IOTUM

CpaBHUTEIPHO MeHbllee BHWMaHUE YAeNANOCh BONPOCEM, T'Le peub
MLeT He CTOABKO 0 pacuumppoBKe XMMWUUECKMUX npeBpaljeHM¥, CKOABKO
0 nepeiEpUXeHMU, B COOCTBEHHOM CMHCJE 3TOro CH0BE, BEWECTB B Op-
ranusMe. CoLa crelyeT OTHECTM M3yueHWe TEKUX MpOLEeCCOoB, Kak
KpoBooGpaueHnue, mudoodpamenue, BCacHBaHUE, CEKpeLHMD K T.ZA.

CamMo0 co60# pa3yMeercs, MEELY OTHMHM KBYMA Hampa BAEHUAMM
KCNONb30BaHUA MHAMKATODOB Helb34 MpoBECTH 4YeTKOX rpadd. Pacrnpe-
XeleHud MOCTyHavuuxXx B OpraHu3M BeuwecTB (ABMAeHMA BCacHBaHUA,
CeKpeLuH, KOHLEHTpALMM B ONpeleleHHNX OpraHax 4 TKaHiX # T.O.)
NpakTUYECKN HEOTLEIMMO OT yyaCTHA ITUX BeWecTB B OOMEHHHX NpO-
neccax,

OLHBEKO0 BO BCeX 3THX CAyyadX HeNOCpPeLCTBEHHOE HallbIeHue
IBUREHUA HMHIMKATOpPA ¥ LMHAMUKY ero pacnpelieieHMd B OpraHusMe
HMEe8T W CAMOCTOATEAbHOE BHAYEHHE.

Oco0oe MecTO B JaHHOW o6nacTH KUCCAeLOBaHMYM 3aHUMAeT QYHKINA
K0BoOOpamnenud. 34ech perucTpauud OHCTDO COBEpmAWIMXCA HPOLF SCOB
pa3Hoca BewecTs ¢ TOKOM KpOBM NpelcrapideT JNA UCCAeXosaTen #

25 YEAR RE-REVIEW,
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COMBUWON MHTEPCC W MOKCT ABUTHCA MpeiMETOM [NYGOKOTO M3YYEHUA,
Bo3MOXHOCTL HAGNDOKATb U BOCBME TOHKO OLEHMBATH W3MEHEHMA (yHKRLAM
KpoBooOpalletusi, BCACHBAHMA, CEKDELMM M T.X. ABAACTCA HEOLOHAMHM
[IPUEMOM TIpU M3Y4EHUN MCXBHU3MOB DETyNAUMH (U3IONOTMYLCKUX NPOLeC-
V0B, HE roBOpA y%€ 00 MBYYEHUM BAUAHUA HA OpPTaHW3M MHOL OYMCNEH—-
HHX (QapMaKoNOrHYEeCKUX U (UBMYECKUX AreHTOB.

CnpaselnMs0CTb TpeOyer OXHAKO YKa3aThb, YTO GCAM ONOXMMUYE=—
CKRi€ UCCAEN0BAHUA C MDUMEHEHMEM MBOTOMOB MO/YUMIAM YDe3BHYaAHHO
WHpoKoe pacnpocTpaHenue, T0 QUIKONOrUYeCKMl ACTIEKT STOM NpoGicMH
pPas3BUT HeLOCTATOYHO.,

Takoe nonokenue cBABaHO ¢ TeM, MTO 3aLauM, KOTOpHE MH yclIOB-
HO 00O3HauMiIM KaK @u3UOAOrudyeckue, TpPeGysT LAA CBOEro peuexua
TEXHUUYECKUX NMOLUXONOB, OT/IMUBWHUXCA OT NPUHATHX B XUMUM M OUOXH-
MUM ClI0CO00B UHAMKALMM DuJMOAKTUBHHX BeUEeCTB ¢ NOMOWLLD YHUBED-
Ca/bHHX MEePeCUeTHHX YCTAHOBOK.

OCOOEHHOCTBI DKCNEDUMMEHTA B JAHHOM cAyuae SBAAETCA npuMeHe —
HHEe B NMEepByw ovepeLb (ec/yM HEe MCKIWUMTCABHO) X‘-manyqammwx
W30TONOB. Pacnmosaras JaT4uk BHE opraHuaMa (OKONO ero NOBEPXHO-
CTH), HEOOXOZUMO BECTH HeMpepHBHYD perucipauuMp yMeHbUeRUS WK
yBeNieHus aKTUBHOCTHM B ONpeNe/NSHHHX YYaCTKAX. UTO AAeT BO3MOE-
HCCTR CyIuTh O XapakTepe M CKODOCTAX MepepacipeleleHud BBeLeH-
HHX B OpraHu3M W3O0TONOB HA OCHOBAHUM [IDAMHX NPUKUBHEHHHX H3ME-
peHuit, T.e. 0e3 B3ATUA MPOG KpoBH, GMONCHM TKaHell, 0e3 u3Bleue-
HUS M XUMUYECKOH COpa00TKM OPraHoB 3aGMTOr0 XUBOTHOTO.

CoBepleHio eCTECTBEHHO, YTO TAKOro poja 9KCIEePUMEHT Tpe--
GyeT HEeCKO/BKD caoeodpasuux MeTOJHUECKUX NOLXO0L0B, B HEKOTODHX .
OTHOWEHMAX CBHBAHHHX ¢ GONbLMMK QKCIEePUMEH TA NLHEMU TPy AHOCTHMI, .
deH OOudHie NPCMapaluoHHO-XUMUYECKe U3MeDeHUd. Ecaud, 3alpas
OOpasey 0Praua 3aCUTOr0 KMBOTHOIO M M3MEDAA ero aKTUBHOCTD C
N0M0UbD CYETHOM YCTAHOBXKM, MOYHO OLHOBHAYHO ONpEAe/NdTH paM0-
AKTUBHOCTD UMMEHHO JQHHOTO KyCOYKA TKaHM, TO JMO0KAIM3aLud U3dyiue-
HUA B BUTANDLHUX YC/OBMIX OKCIICDUMEHTA NDU M3MEUCHUM Ha puccroa-
HUM TIpeicTaBlieT K3BECTHHE TDYAHOCTH.

B 10 ®e BpeMs mpeojONeHME 3Tux TpPyAHOCTEH, pas3pacoTKa U
C03lanie ¥eTOAZ, 1O3BOAAKLErD AETKO M NPOCTO B MPUEMBHEHHHX
JCMOBUAY KOAMUECTBOHHO DEIUCTPUPOLuTL NBUKEHUE BeilecTBa B Opra-
HWSME, MMEeT 3ua‘leHue He TONBKO 118 KCCHeLOBAHUI TeX (U3UONOLK-

UECKUX mpoleccos, XOTOpHE OHI{l HAa3BAHH BHIe , HO ¥ BO3MOWHO
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NO3BONUT HAOMOALATEL JUHAMUKY M NOKAIM3AUUAIO HEKOTODHX OUOXMMM'ic-
CKWX MPOLIECCOB,

Tpu o0croATe/bCTBA XUPUKTEPUBYOT METOAMUECKAE MepeNeKTHuH
pas3suTHA 9TOl o0nacTH.

I. Tpedyerca MeTO/MKa, MO3BOAALWaN PErMCTPUPOBATH U3MEHEHUA
WHTEHCUMBHOCTHM U3IyYeHudA B onpele/MCHHON TOUKe OpraHu3Me BO BpeMe-
HM, ¥ OPU 3TOM B P2BHOM Xuana3oHe ckopocTel. JloA%HH OHTH 3aperiu-
CTPUPOBAHMN NPOLECCH, cOBepulabuuecs B TedeHHe HECKOIbKUX CEKyHJ,
eciu pedb uier 00 onpeleneHMU CKOpPocTed KPyroo6opoTa KpoBH ;
MUHYT WMAW Jaxe AeCATKOB MUHYT NDU MCCACLOBAHMM LMHAMUKN HAKON/Ie-
HU# BelleCTBa B ONMpeJieNeHHHX OpraHax M TKAaHAX Wiu ero nepepacnpe-
Leneuus.

2. 1lnd MONHOLLEHHOTO MCCAELOBAHMA CYUHOCTH HAGHOLAEMHX ABAE—
HUt HELXOCTaTOYHO MPOBOLMUTE MSMEPEHMA B KaKOMi-TO OJHO¥ Touke
opragusma. Oouas KapThHa npoueccos, yIOMMHaeMux BHlle, MO®ET
OuTb MOMyYeHa NUUB [PU CPABHUTENbHOM aHaNM3e ABAGHMHA OLHOBDEMEH-
HO B paBMMYHHX 4acTaAX OpraHu3Ma.

3. 3ajkaya 3aK/MDYaeTCA He CIONBKO B TOM, YTOOH oOuee Iu(-
¢yssoe ¥ -u3nyueHMe opraHuUaMa, 00yC/HOBACHHOE BBELEHWMEM B HErO
painoaKyuBHOTO BelecTBa, He Mewano N3MEePeHMUD MHTEHCHBHOCTH
U3NyueHnd B OnpejelieHHO BHODaHHON TOUYKe, CKONbKO B TOM, YTOOH
BHABUTPE A@%e KpuTKOBPEMEHHHE M HEe3HAUMTe/bHHE M3MEHEeHWH WHTeH-
CHBHOCTM M3/YYeHua1 BO BpeMeHW LA IaHHOW TOUYK/ MAM IO CpaBHEHUD
C coceXHMMM ydyacTkamU. [[pM O9TOM CpaBHMBAEMHE WHTEHCHMBHOCTH H3-
NydeHUA HEPELKO OTHOCUTE/NBHO MAN0 DAa3HATCA MexXy cololi (3avacTym
BCEro nuuwb Ha 10-30%).

BuAB1eHue c¢T07b HeGONBWHMX Pa3AMuMil B MHTEHCUBHOCTAX Ha
one oomero AMQHYSHOT0 MBNyuyeHMs OpraHUSMA M ODM TOM B IMHAMUKE
(T.e. KOTJZa LAMTeibHHE M3MEpCHUS HeBO3MOXHH, MO0 U3MepAemMad
BeanunHa Oonee WM iMeHee OHCTPO MEHAGTCH) NpeACTaBAZET HelerKyw
sakady. Ilnd ee paspeueHud MU NPUMEHWNM NPUHLUAN KOHTDACTHDOBAHMA
pas3nnyuil B WITEHCHBHOCTAX C TOMOLBIO HeMHe HHO PerucTpauun

¥ -#3iyyeHud. IT0T NPUHLMN OMI MONOKEH B OCHOBY MEeTOIUKNH, NOIY--
UiBllel HA33aHME pasuorpaguM. B aTOM MeTOZMKe IMHAMUKA Nepepac-
npelenedna BelecTda B OpPraHMW3Me yCTAHABANBAETCI ¢ NOMOWDBD
HECXOMDKUX CUMHTHANALUMOHHHK CUSTUUKOB, CBABAHHUHX C [UTAOLUMHA
U yCUNUTEADPHO NpeoOpa303aTe/lbHHMU YCTPORCTBAMMU, COCTA B/IAOLKMM
"MHOTOK@H2MbHUY Dasuorpad",
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B nepsoM Bapuanre mnpuoop YHMP-I*) (1955 r.) asnanca JKpyx—
xaHaneuuu (I).

leHHue, M3NMATAEMHE B HACTOALEM COOCWEHUM, NOAYUEHH CO BTOPOY
Mone b0 npucopa YHUP-Z — rpeXKaHanbHEM DAAUOTDAYOM, M YACTHYHO
C TpeThell MOKEAbW-YyeTHpEXKaHa IbHHM npudopoM (puc.l).

OcHosHOM ocoOeHHOCT BO pajKuorpada ABlAeTCH HeAuHelHAd BaBMCiH-
MOCTB ero MOKa3uaHUi! 0T WHTGHCHMBHOCTM DEruCTPUDYeEMOTo ¥ -uanyue-
HUA. IJT0 0O3HaAY4eT, Yr0 M3NydeHMe OTHOCHTE IbHO MANON MHTEHCUBHO—
CTM BOCNPUHMMAETCA NPUOOPOM B MpeyMeHbUEHHOM BuIe, TOrJa Kak
W3nydeHne OTHOCUTENbHO OoMbuod (A1A LAHHOTO paooyero JLuanasosa
npuoopa) MHTEHCUBHOCTH BH3WBAET NpeyBeIMYeHHO GONBIUE MOKABAHUSA
npunoopa.

OcHOBHHM paGOYuM pexuMoM pajuorpafa ABNAETCA TAK HaS3HBAGMHi
KBaJparuyHHdil pexuM. [lpy ST0M pexuMe TOK Ha BHXOHLE YCTaHOBKHU
POMOpUUOHaeH KBAKDATY MHIGHCMBHOCTH J’-MB/Iy4eHUdA, perucrpupye-
MO}t cuerynmkoM. B oCWeM BMAe 5Ta 3aBUCHMOCTL ONpeAendeTCA BHpa—
XeHMeM

rie L - TOK Ha BHX0OZLE pajuorpagda, ] - WHTEHCUBHOCTH '~ M3NMy-
yeHud, K - KO3DDULUGHT npouopunonanbﬂocm.

Ecli4 OTHOCUTE/NbHO CHETYMKA NepeMelaeTCA TOUEYHHH MCTOYHUK
§ -u3nydedud, TO MOKA3aHMA OOHUYHOX anmapaTypH OyJkyT oOpaTHO NPO-
NOpUMOHaNbHH KBaLpary pacCToAHMA ME®LY MCTOUHUKOM U CUETUMKOM.
lloxa3anua pasuorpada 5 Tex ¥¢ YCHOBMAX OYyIyT 0GPATHO HPUIODUHO—
HaTbHH YeTBEPTO# CTeNeHM paccToAnuA. TakuM 0Opa30M, HapacTaune u
yMeHbllen#e Noxasanuil pazmorpada Npu MpUOIMEEHUUM MIM YXaleHun
UCTOYHUKE MBNYUEHHUA 0T CUETYMKA NPOUCXOAUT SHIYMTEAbHO GOiee
"KOHTPacTHO, YeM Npu UCTIONb30BAHUM OQOHYHOA anmapaTypH. IIpu arom
pazuorpad BHLOZHO OTIMYAEICHA OT MATEMaTHYECKON MauuHH, BO3BOAALEH
B KBa&Jpal, TeM, YTI0 B pauuorpage cTartucrudeckue QaykTyalud B KBaj
paT He BO3BOJATCA, & ONPEASIADTCA OOHYHHM 3aKOHOM pacHpeieleHdd.

*) YHUP-1 - yHuBepcaibuuil HeAvHeRHO MHTerpUpYwLUMA paiuorpad,
Mozens L.
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ToMumo ero HendHeluocTn, CyicCTBEUHHM OTIMYMENM DAAKOL paya
OT OOCHYHOW pajuousMepuTeibliod annaparypH ABMCTCH TAk.%e HaAUYUKE
LOMONHMTC/ABHEX DEryaMpoBoK, MOBBO/ADUMX IOKOUPATL peEUM PAOOTH
Ka®IOro U3 KaHalos B COOTBETCTBAM C YC/HOBHAMU ONEITE M NOCTABIAEH-
HOM 3aXduuelt.

lpudop MMeeT 3 My 4 He3ABACMMHX KaHala U COOTBETCTBEHHO
3 uanM 4 CUMHTUANALMOHHHX cuerquxa*f YyKPeIeHHHX Ha KOHUAX TI'UOKUX
WAAHT 0B, MMEWWYUX 6 cTeneHed CBOOOKH. 3aMUCh NOKA 3aHUA MPOMSBOAUT-
CA 4YepHMAOMUUYywWuM YCTPpO#CcTBOM Ha oOmelt neHre ¢ O HOBDEMEHHOW 0T~
MeTKOM Bpemenu (¢ uHTepsanoM 0,25 cexk. wau I cek.), C @aBTOMATU-
YecKot oTMeTKod MOMeHTA BBeJLeHUi paJlMOaKTNBHOIO BeiecTBd U C
BO3MOXHOCTHD HAHECEHMUA pPA3NUYHHX OTMETOK OT DyKM (co0TBETC TBYWLIMX,
HanpuMep, MBMEHEHUD YC/HOBMA OMHTA).

Ina KaxIoro X3 KaHalioB NpeiycMOTPeHa BOSMOXHOCTH HE3uBUCU-
MO}t peryampoBkM pexuma. [IpeJlyCMOTDEHH He TONbKO W 3MeHeHud padoue-
I'0 JuanasoHa B COOTBETCTBUM C MHTEHCMBHOCTBD U3NY4UEHMA B TOM
MecTe, IAe ycraHoBAeH KakgHit u3 cueTU4KOB, HO M HesaBucuMad
peryiupoBKa KOB(QUUMEHTA yCUJEHUH, NOCTOAHHOH BpeMe:u, & Takke
"nopora" MHTEGHCUBHOCTH ]g“—nanyqeuuﬂ, NpeBHUEHNe HAL KOTODHM
HeMWHellHo perucTpupyeTcd npuooyoM. Takad BOBMOXHOCTh moAGopa
ONTUMANBHOTO pexuMa X4 KOHKDETHHX YCHOBUH ONHTE M BOIMOXHOCTS
"oTcTpoiku" oT QoHa, CO3LaBAEMOTO Bv—usnyqeﬂueu Bcero rena
(B TOM uuc/le M OT 4HAMKaTopa padee BBENEHHOTO B opraHusM), oec-
neyuBaeT KOHTPACTHOE BHABNEHME HEVONbWMAX WU3MEHEHWHN B WHTEHCUBHO-
CTH g-usnyqeﬂm He TO/AbKO MpH 11€DBOM HCCNeL0BAHHMM, HO ¥ IpK
NMOBTOPHHX BBEJEHUAX W 30TONA.

Heo6xoJuM0 104YEpEHYTb, YTO OpPH OOWENPUHATHX MPTOLEX MUCCIe-
IOoBaHNA Haluyue B OPraHU3ME B’-msnyqanmero Beliecrsa, BieJNEHHO-
ro Mpu [epBOM U3MEPEHUN, MUMMTUPyET HeMekNeHHOe [10BTOpeHUe ITOTO
W3MepeHua. 3T0 00CTOATEIRCTBO B 3HAUMTENDbHOX Mepe CILY¥UT npenar-
CTBUEM K O0/ee WKPOKOMY MCMO/Ib30BAHUD VY~ -U3Ayuaouix BeLecTB B
(QUBKONOTHYECKOM IKCIepUueHTe, A€ UPe3BHYAHHO BAKHOE 3HAUEHUE
UMeeT UMEHHO MOBTOPHOCTH HAGIDAEHMH.

MeToh HelvHeHON perucTpaLluu 5" -U3Ny4YeHui, npurieHeHHHH
HBMH B paJKorpage, MMeeT NPEUMYeCTBO Iepch KOAMMMIPOBIHHEM
CUETUUKOM (B COYETAHMM C OOWYHO! CUETHOH anmapaTypoi), Tak Kak

¥) TOTOBMTCA E BHIYCKY BOChMUKAHANBHAA MOJENb.

’ <
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HenuueliHuy! MeTo] 60/Nee UYBCTBUTENEH K HeOONbUMM WU3MOHEHUAM MHTEH-
CHMBHOCTN )’ —MBIyYeHMA ¥ T03BO/NAET BHABUTH Jaxe KpaTkoBpeMeHHHE
M BechbMa He3HauurTe/IbHHE W3MEHEHMA DaJUOAKTMBHOCTHU, NPAKTUYECKHM He
OOCHapyxuBaeMHe KOIMHMMMPOBAHHHM CUYETYMKOM C NMHEHHOM perucrpauuei
ero nokasaHui. 370 npeumyluiecTBo paluorpada nepej KOoNIUMUPOBAH-
HHM CYETUYMKOM MOXeT MMETh pelakiiee 3HAaYEeHWe He TONBKO HpH onpe-
HAeJleHun, HampuMep, CKODOCTH KDOBOTOKAB, YTO OyJeT XeralbHO NOKa3a-
HO HM%e, HO W IpK LEeJOM DpANe LPYruxX NPUXUSHEHHHX UCCAeLOBaHUH.

Mcnonb30BaHne MPUHLMIG HeNUHelHOM perucrpauuu ' -u3nyyeHus
B COYeTaHMM C MHOrOKaHalbHOCTBO pajuorpada W BOBMOXHOCTHO pas3-—
NUYHEHX "HaCTPOEK" NPUMEHUTEeNbHO K KOHKDETHHM TpeGOBaHKfAM 3KCile-
PHUMEHTA BHAaUYMTENbHO pacliMpAeT BOSMOEXHOCTHM OCYWeEeCTBAEHMA CaMHX
pa3H000DasHHX MNPURM3HEHHEHX MCCAEZOBAHMI C NOMOLBD ¥ ~M3Nyuaw-
IUX M30TONOB.

I. MoZzenbBHE SKCIEpPUMEHTH

IlpeumymecTsa HeluHeUHOR perucrpaluu ¥’ ~H3NyURHHA LNA NpH-
LMBHEHHHX MccaeloBaHUR No cpaBHEHUD ¢ OOGHUHOY MpPOMOPUMOHAABHOH
perncrpanie HarliAZHO BHABAADICA yRe B MOJXEAbHHX 3KCHEDUMEHTaX.
B oTHX OomHTAX JIMHAMUYECKME YCIOBU: Pa3HOOODABHHX NDUEM3HEHHHX
uccnenoBanuii Kak OH UMUTUPYDTCHA NMepeMemeHHUeM b" -paJN0aKTHBHHX
MCTOYHMKOB BXOJb IMHUM DAcHOLOKEHHA CUETUHMKOB.

lns cpaBHeHus OJMH ¥3 KaHaloB pajuorpada mepekipbyeH Ha OGHY-
HHH AusefliHE pexuM, TOrJa Kak NBa JIpyrue KaHana HaXoZdATcd B pa-
CoyeM HelHEeMHOM pexuMe,

lipeuMymecTBG HENMHEUHOTO DexXuMa OTYETIUBO NPOABAANTICA OPH
GHCTpOM NepeMementd OTHOCHTENBHO CUETUYMKOB pAZa pPaBHEOOTCTOAMUX
APYyr OT JApyra TOYeUHHIX ?3' ~UCTOYHUKOB .

Puc.2a usolpaxaeT reoMeTpHyeckye ¥ LUHAMUUYECKHE yCHOBUA
9TOro MOJe/ibHOIO ONMHTA, 8 HAE PUC.20 mpejJcTaBleH o0paseld SamUCH
OOny4YeHHNX NPH 3T0M pe3y/l1bTATOB HA NGHTE.,

Kax BuzHO 3 pHC.28, npd HenuHelHOM pexuMe EpuBhe (KpuBHe 2
M 3) MOMEHT HpOXOXKEHMA NMpenapaTtoB HOJL CUeTYMKAMM BHABAAGTCH
COBEepUEHHO OTYETIIMBO; NpenapaTH, 0TcTOAuMe LPYr OT Apyra Ha pac-
CTOSHEM 8 CM XOpOWO OOCHAapy¥XMBawTCA JaXe NDPH LBAWEHUH CO CKOPOCTHD
20 cM/cex. B TO we BpeMa no EpBof I, cooTBeTCTByDUed NuHENRHOMY
pexuMy, 0CHAaDYZUTh MOMEHT MPOXOXIEHUA OTJLEIbHHX NpenapaToB HOX
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CUETUYMKOM NpPaKTHUYECKN He ylaeTcd.

Ele 0onee oTueTnuBO mpeuMyulecTBa paluorpua 00liaDYyKMBALICH
npu HeOOXOXUMOCTM BNABUTH B JMHAMUKE HEOO/IbWOE yBeIUYEHMEe paimo-
QRTUBHOCTK Hal cpeXuuM "QoHou", Takaa 3ajzaua NpUGAUXAETCHA I10
ycilloBUAM K 3alaye omnpeXeleHud BTOPOX BONHH B DajMOKApAMOT pauMe,
& TaKke K yCIOBWAM MNOBTOPHOI'0 W3MEDEHMA CKODOCTU KPOBOTOKA.
IlozoOHHe ycn0BMA MOJEABHOTO ONHTA BOCIIPOMBBEAEHH Ha puc.3a, &
pesyinbTard Ha puc.30. Kag BuAHO M3 puc.3a, N0 MOKABAHMAM /HMHeH-
HOrO kaHala (kpuBasd L) NPAKTUYECKM He yLAeTCH BHABUYTbL MOMEHT IIpO-
xoxnedua ucrounnka 0,5 MKKopu Co U, Haxogduerocqa cpelu MCTOY-
HMKOB B 2 pada MeHbliel akTMBHOCTM. MeXxNLy TeM 00a HeiuHellHHe KaHa-
na (KpuBHe 2 M 3) BHABAANT IBYKpaTHOE yselMYeHHe paiM0aKTUB HOC TH
COBEpPWEHHO OTYETAMBO,YTO AOCTHIAETCA COOTBETCTBYDWMM [10L60DOM
pexuua paloOTH MpUOOpH, B COYETAHMM C BBeJEHMEM IHCKDAMHHALMHK Ha
BHX0Je.

I, BakoHeN, MOCHEAHMA MpuUMED U3 OCNACTH MOJAGNbHHX HKCMepu-
MEHTOB — perscTpalus ¢poHTa mpuCAMEaDIRelicd K CUeTYFKYy paXMOaKkTuB-
HO# "BOAEH". B JaHHOM clyyae paiuMoakTHBHAA "BodHa™ (CUOTBETCIBY K
Wad, Hampuuep, NePEMELEHAD BBELEHHOI'O B KPOBb pajM0aKTUBHOI O
BeljecTBa) usoOpataeTcﬂ B BUJe IBUXyWerocd paja u3 I0 HeOCoMbLuux.
(mmo 0,25 Mxkopu 0080 ) mpenapaToB, HAXOXAWUXCH Lpyr oT JIpyra Ha
PacCTOAHUA CAMMKOM MaloM Ind “paspeuleHMA" OTIeNBHHX [penapaToB
pana. Ilpu aTHX yCHOBUAX MPOXO¥LEHHE BCEro paka MO CUETUMKOM pe-
FUCTpUDyeTCA, KAk NOKa3aHo Ha puc.40, B BuLe "CTONO00DABHOM"
KpnBo#t (ZaHHHe pUC. 40 COOTBETCTBYOT HEelUHEiHOMY DexuMy BO BCeX
Tpex kaHanax) ¢ Ype3BHYalHO KDYTHM QPOHTOM HapDacTaHyud M cmala-
HUA BKTHBHOCTH.

IpuBeseHHHEe NpUMepH NMPUMEHEHMA pajucrpada B MOJeNbHHX
OKCNEpUMEHTaX CBUAETENbCTBYOT O TOM, YTO C [OMOWLBD STOr0 NpuUlo-
pa MOTYT OHTb UCCHENOBAHH TakKue IMHAMUYeCKMe 38Jau, KOTODHE
OHMM HepaspeWMMH NPW UCNOAb30BAHNK OCHUHOW ammapaTypH.

Z. IIpuiu3HeHHHE MCCAEL0BaHNA

Kak yxe oTMeya/och, NpPUEMBHEHHNWE HMCCHAEAOBAHUA C NOMOLBD
PajHOBKTHBEHX HB0TOMOB MOLYT OHTb Upe3BHUANHO Da3HOOODABHHMM,
B macroAueu cooOWeHUH MH DACCMOTDMM IDMMEDH TAKOTO NpPUMEHEHMS
IpU ONpEeALIcHAM TeMOJUHuMUYECKUX MapaMeTpoB # CKODOCTH KPOBOTOKA
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B Pa3IMUHNX YUACTKAX OpraHuaua.

3ajava olipejelena CKOPOCTU KPOBOTOKA LaBHO CTOMT nepex Kiau-
HULUCTAMK M (DUBUONOIAMM U UMEET MAAMHHYIO UCTOPUD CBOEI'O pa3BATHA.
OLHAKO Y3 MHOIOVUCAGHHLX [PUMEHEHHWX ME@TOJLOB HM OXZUH TOKA HE MO-
%KeT CUMUTATLCH YLOBAETBODPAOUAM COBDPEMEHHHM TpPeOOBaHUAM.

TPyAHGCTH 3akaul MOKHO MPOUAADCTPUPOBATH XOTA OH TEM, 4YTO
X B HOCTONjee Bpeua nponaraHiMpyeTcs npuMeHeHue "XpoBusHX" MeTO-
OB He TONBKO B vKCNepuMEHTaX HA WUBOTHHX (2), HO U B KIMHUKE
OpM AMArHOCTHYECKHMX 00CAeloBanuax aojei (3).

Taxoe MOA0KEHNe CO3LANOCH B CBH3U C TeM, Yr0 0OnYHAf pajguo-
U3MepHUTENLHAA ANMApaTypa OKas3alach COBEPHEeHHO HeNpucrioco0/MeHHO#

% MPAKTHUYECKU HeMpuroMHoMd A1A onpepeiedun, HampuMmep, MoMeHTA MOL-
X0Ja K CYETUMKY paisMO@KTMBHOrO BeiecIBa, HAXOJALELuCA B KDOBAHOM
pycne. ‘

Mcnonp3onaHue KoaAnuMaTOPA ANA BHACNEHUMSA Y3KOIO HANpaBICHHO-
ro nyJxa 5’-uényquwﬂ, ucxoLamero 13 OnpeleNeHHOro ydacrka opra-
HM3ua HeBNONHe pewasT 3ajauy. OCHOBHHM HelOCTATKOM KOIIIuMaTopa,
npuMeHAEMOro JA14 ucc/leloBaHud MNepupepuyeckoro KpoBooOpaueHud,
ABNAETCA HEOOXO0UMMOCTH BBEJEHUA OTHOCUTENbHO BHCOKMX J03 pajuo-
aKTUBHOTO MHLUKATODa. He MeHee CYylleCTBEHHHM HELOCTaTKOM KOJIMMU-
POBAHHOTO CUETYMKA B COUETAHMM C OOHUHON W3MepuTeNbHOH anmapaTy-
poit ABndercd HEBOSMOKHOCTHL OOHApy%eHdd HEeSHAUNTeABHHX ! KpaTKOo-
BPEMEHHHX {3MeHeunii MHTEHCIBHOCTH DEruUC TPUDPYEMOTO MI/yyeHu A,

Tak, npu UpuEU3HEHIOM 00C/NeJOBAHUM B CTATHUYECKUX YyCANBUIX, KOrJKa
TpedyeTcd BHABUTL METacTA3H 3/0KaueCTBEHHOH onyxonu mo usdupa-
TE/ABHOMY MOTJICUEHUD B HUX MEUEHOT'0 BeilecTBa, KOMIMMYDOBAHHUIA
CUAHTW/UIALMOHHUA CYeTUMK MMO3BONIET BHABUTL HE MeHee UeM TPexKpaT-
HOoe :peBHUeHME KOHLEeHTpaLWM M30TONa B HEOGO/NBUIOM yyacTKe TKaHu I10
CpaBHEHUD CO cpeiHell KOHLeHTpanuel oxpywawyux tiaHedr (4), Ecmu

OH oCcagjoBaHue OHIO CBA3AHO C HEOOXOLUMOCTB® NMPO30LUTH JMHaMMUC-
CKMe U3MepeHus, TO Jaxe TPeXKpaTHOE NPeBHUCHME KOHLEeHTpauuu M30710-
[ia 0Kasanochb OH ABHO HeALOCTATOYHHM,

Mexgy TeM, K&Kk NOKa3aHO HaMy B MOJE/BHHX 3KCHepUMEHTAX,
non0Had sayava MOoxeT CMTH BLGO/AHE YETKO pas3pelieHa ¢ IOMOUby He-—
TMHeHHOro MeToja permcrpaumu 8’ -usnyyenua (cu., HarpuMep,
pus.3, The 3TUM HeT0L0M OTYETAULO BHABAAETCA JIBYKpaTKOe yBeluue-
Hi€ DULHOARTUBHOCTH B AHHAMMUYECK/X YyCHOBUAX).

B xauceTpe npuMo G SIMHAMMYECKMX ODUKHM3HEHHHX W3MepeHHH

¥
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HQ pUC.D NMPUBOMUTCA 00puen SAUUCHU MO 3d LM Up olipeenelnu
CKOPOCTM #pOBOTOKE Yy Kpoiuka. ONHT MPOLOKUICH ¢ MOMONBY paiuo-
rpada npu HeAMHEIHHOM pewMMe .Bcex 3 KAaHAMO0B. b BEHY yXa KpoiMKa
BBouan 10 Mxkwopu j”d*)c aBTOMaTHYeCKoll oTMeTKOM MoMeLTa
Beesenns (kpusaa I Ha puc.5). lla cueTumka ONIW PacrnonoWeHH CumM-
METPUYHO B cpejiell o6nacT# MpaBoro u /1esoro Oelep (xpubBue 2 u 3),
TpeTull cYeTYMK OWA ycTaHOBIEH B oOnactn cepiua (kpusas 4).

Kek BuiHo M3 puc.5, MoMeHT [Ipuxola pajMoaKTIUBHOI'O BelecTsa
OT yX@8 K MecTy puacCNONOKEHUA CYeTYMKOB 00HapyXUBACTCH HA KDUBHX
€43 ¥ 4 BONHE OTYETIUBO.

Kax yxe YKQ3HBaNOCh, B pasuorpade MpeiycMoTpeHa PerynupoBka
TO# NMOPOroBoil MHTEHCUBHOCTH § -UBIydYCHMA, NpeBHUEHUE HAEYL KOTO-
POl HeNUHEHHO perucTpupyercs OpuOOpOM. JTUM 0UECLEYUBACTCHA BO3-
MOXHOCTP NMpOBEAEeHUA NOCHeAyOIUX OMpeleleHui CKOPOCTH LpPOBOTOKA
C MOBTOPHHM BBEe.eHUEM paLUOaKTUBHOI O MHIMKATODA XKMBOTHOMY Ha
JoHe paHee BBELEHHOTO M30TONA.

Ha puc.6 mpeacrabieH mpumep Taxoro MOCNe40BATENLHOL O onpe-,.
AGNEHNA CKODOCTM RDOBOTOKE C IIOBTODHUM BsejeHueM 10 MEKOpu
1€DE3 HECKOIBKO MUHYT 1OC/e MepBOrO BBeUEHUN TOH ke I0BH,
Pacnonoxenue cYeTUMKOB X COOTBETCTBEHHO KPUBHX DU 3TOM Taxoe xe,
Kak U B ONMHTE, DE3YAbTATH KOTODOrO M300paxeHd Ha puc.5. Hax Biri-~
HO W3 puc.6, MOMEHT MOAX0ZA "pajudaKTUBHON BoMHH" K o0nacT pac-
[ONIOXEHUA CUETUMIOB BHABIAEICH DK TIOBTODHOM BBEJIGHUM WH.UKATODA
HC MEHEe OTUeTNMBO, YeM [pU MepBoM BBeIeHUH,

OcoCeHHOCTH aHaTOMUYECKOT O CIDOEHNA KpONMKOB MCKAWYAET BU3=-
MOXHOCTD NOAYYEHM DPHAHOKADIMOTDAMMH C NOMOUbY CUeTUMKa, paciono-
WEHHOTO Hal 00/aCThD Cepiua. I103TOMY npn nokoope pewuMa paGoTH
COOTBEICTBYWUETO KaHzla DAAHOT paga CTEBUNACH 304aYa NMUb MAKCH-
MBNBHO 4eTKOI0 BHABNEHNA MOMEHTH MpPUXUAS PAAHOAKTHBHOM KpoBs# B
cepiue. Takaa 3alaya nydue scero pewaeTc:s npu ycuaoswix, odecneyu-
BARMUX PCTUCTPALIMD CTYNEHUATON KpMBOM, KAk 8T0 U KeMOHC TpupyercH
Ha puc.d> u 6. OOpailaeT BHUMAHME 00I/DUASH KpyTU3Ha (poHTa 23TO!
CTyneHyaTod kpuBO’. Hammume cTOAD KpYTOro ppoHTa obeciedMsaes
BHCOXYD TOYHOCTH DeTHCTDALMN MOUCGHTA NDUX0ZA PAaZMOAKTMBHOL LKposy
B Ceplle, NMO3BONAA KOMHYECTBEHHO OMPELGAUTD OIUI U3 cywecrsed-
HHX TapaMeTpoB KPOBOOJPAlgind — napamer) BPESMEHU.

X) o OIIUTAX HA KMBOTHHX UpA OMpEeACICHAM CKOPOCTH KpuBuTOLA OUA
citonb3onag Y1 B Kadecrpe Oolee A0ATO%UBYIMeD "3ameuuTeii”
OCHYHO MpuwioHAeMoro Na24
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llpn oGcnesosanun nMojedt Ko cux 10p He yuaBaloch 3aperucTpu-
POBATbL M DAAMOKAPIMOrDAMMY ¥ CKODPOCTH Mepuepuyeckoro KpoBOTOKA
oJnoBpeMeHHO. [[oZoOHME JaHHHe yXaBaIOCh MONY4YaTb AUWB NOPO3HB
npu MOBTOPHHX MCCAeLOBaHMAX., HeXOCTYNHOCTH OMHOBDPEMEHHOTO MOJIy-
YeHMA TAKMX ABHHHX NPU OJHOKpATHOM 00CNeLOBuHUM 00ycnoBAeHA He
TONBKO OTCYTCTBMeM (MNM MaNo} pACHpOCTPAHEHHOCTBD) MHOTOKAHAAb-
HHX YCTAHOBOK ; CyleCTBEHHHE TDPYLHOCTH BOSHUKAKT B CBA3M C HeoO-
XOLMMOCTBD 33pPEruCTPUPOBATEH OJHOBDPEMEHHO KAK CPaBHUTEAbHO KOM-
MaKTHYW NOpUMD paiMoaxKTUBHOM KpoBM B cepXue, Tak W CUNbHO pas3Be-
AEHHYO palMOaKTUBHOCTH, LOXOAALYD C TOKOM KDOBM, Hampuumep, KO
HUKHUX KOHEeYHOCTell.

BO3MOKHOCTE HE3aBMCUMOTO NOAOODA pexMMa pPaGOTH KaxJoro u3
KaH& 108 pajuorpada ONar OnpuATCTBYeT pelleHM® 3T0d 3ajauu. Ha
puc.7-11 u3oOpakesd pe3yIbTATH 00CAENOBAHMA AbJeH ¢ MOMOWBL paiuo-
8KTUBHOTO HaTpua (Npu BBeXeHMM 30-50 mkxwpu Na*4 ),

Ha puc.7 mpexcraBiex o0pasel 3anucu Mpu CAeLYDUMX YCAOBUAX:
I - aBroMaTuueckad OTMETKA MOMEHTa BBeAeHUA 50 MKKODH NQ,24
B NOKTEBYD BeHy; £ — perucTpauus [0Ka3aHUM NDM pacmoNokeHAM CueT-
Yyuka Haj 0071acTbi MPaBOT0 Kpad Cephua ; UyBCTBUTE/NLHOCTh KaHala
yMeHBMGHa*a, "KOHTPacTHOCTBH", BHCOKad.
Y3KMH MUK COOTBETCTBYET MPUXOLY paiuoaKkTMBHON BeHOBHOH KpOBM 3
N0KTEBOJ BeHH B mpaBoe cepiue (BOCXOZAWUME YUACTOK KpUSOR) M BHXO-
Ay PaiMOaxkTMBHOCTM M3 [PABOr0 cepiua B Aerkue (HUCXOZAuUME ydacTox
KpuBOit). Bo3BpaleHue palMoakTUBHOA KpOBM M3 NETKUX B NeBoe cepl-
Ue Ipi TAKOM DewMMe ¥ DAaclONOKeHMM CUETUKKA HE DEerUCTPUDYEeTC .
HpuBse 3 u 4 COOTBETCTBYWT MPUXOXY KDOBM B BEDXHDD uacTh GeXpa
¥ B HUEHDD YaCTh MKPOHOKHOM MHUIH., PausHuIl@ BO BpeMeHM NOLbeMa
9TUX KDPUBHX XB8paKTepU3yeT BDeMA NPOXOELEHMA KPOBM Ha yyacTEe
0T Hayana Oexpa X0 HUEHEH TpeT roieHu. PaccrosHue MexLy cueTyu-
KaMy y HLaHHOTO MCHHTyeMore Ouao pasHo 50 cM, & BpeMS NPOXOXILEHNA
KPOBH MO 9TOMy yyacTKy (CyZA MO PaBHOCTM MEXLY MOABEMOM KDUBHX
3 u 4 Ha puc.7) I3 cexyEx. o 9TUM LAaHHHM MOEHO ONpEXENUTH CKO-
POCTH KPOBOTOKA HA ITOM yyacTKe, KoTopad B JLAHHOM cHydYae COCTaB-
nAeT 0KO/M0 4 cM/CeK. :

§ 1[03a DU MEEKODA WQ, > NpUMEHEHa ¢ LeAbD UCCAEZOBAHUA UMEHHO
mepuyepnyeckoro KpoBooopallenud, Torha Kag A1 perucTpalyi
paluoKapLUOTpaMMH 4033 MOXET OHTh yMEHBWEHA B HECKONBKO pas.

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120004-4




Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120004-4

-]l

Ha puc.8 npuBeseHd pesyabTaTH 00C/MeloBAHUHA, MPU KOTOPOM
cueTuMk B odracTu cepiua (kpusaa 2) pacnonaraiacA Hajk /NeBHM Xe/y-
JOYKOM ONu%e K CpeXHelt nuuuu. JBa Jpyrux cyeTyuxa OHAW pacnono-
KeHH CHMMEIPHYHO Yy HUxXHe} TpeTu npasofl W NeBO# MKDPOHORHHX MHWI]
(kpuBHe 3 u 4). OXHOBDOMEHHOCTH MoibeMa KpUBHX 3 U 4 cBMAETE/Ib-
CTBYeT 0 CiMMeTPMM KPOBO0OpAUEHUA B HAKHUX KOHEUHOCTAX Ha YPOBHE
HUXHell TpeT’ roleHeil. B oonacTH cepius (xpusad 2) yeTKO Baperu-
CTPUpPOsEH MOMEHT MpUXOXE BEHOBHOJ kpoBM B lpaBoe cepile (BOCXOXfi-
U% yyacTOK KpuBOM) M BHXOX apTepuanbHOR KpoBH U3 /IeBOTO Ceplhla
(HMcXogammit yuacTok). "CeXnoBuHA" KpUBOM, COOTBETCTBYyWDWad mnpo-
XOXNEHAD KpOBM IO Ma/JOMy Kpyry, BHpa¥eHa HeOoTYeTIdBO, uO0O
"KOHTpaCTHOCTH™ KAaHAaJa Owla HaMEePeHHO CHUXeHAa B CBA3M C HE00XO0/u~
MOCTBD 38 Per#C TPUpPOBATH PALMOAKTUBHOCTH K&k B MDABOM, TAK U B
NeBoM cepxue. TeM He MeHee MO 0OUeR NPOTAKEHHOCTH ITOrO WHPOKOTIO
MaKCHUMyMa MOXHO, OO-BMIUMOMY, CYXMTH 0 CKODOCTHM MPOXOXIZEHHA KpPO-
BU yeped Jerxae (mo MaioMy KpPyry).

Ha pmc.9 npexcraBfied odpa3el 3aMUCH Ipi- ' 4OrOKaH8/IBHO! pajuo-
Kapamorpagus - C ycTaHOBKOM Tpex JHATUKKOB L 00JacTH cepxua u
YeTBEPIOr 0-B OGN&CTH MmPaBOro Nerkoro (kKpusad 2); KpuBad 2 UCIIO/Nb-
30BaHa TAKXe AJAS OTMETKM MOMeHTa BBeieHMA 30 MKKODH No®4 B
noxkTesyn Bewy (OpAMOYTonbHHE uMNyabc). Kpusaa [ moxyyeHa oT zat-
YUKa, ycTaHOBMEHHOrO0 HaJ cpeAHed olracThbb cepiua, kKpusad 3 - ¥
npaBoro xpad, Kpusad 4 - y /1eBOT0 Kpad ceplua. I'adapuTH JAaTYUKOB
B JaHHOA MOJeA® pajuorpaga He MO3BOAMIM, K COXANEHMD, OCYWLECTBHUTDH
ONTUMANLHYD yCTAHEOBKY JATUMKOB NI NONYWEHHA Y3KUX MAKCUMyMOB,
noZLOGHHX MWKy, 3aperucTPUPOBaHHOMY, HampuMep, Ha Kpusol 2 puc.7.
HeZocTaTo49HO O/naronpuATHOE pacnoioxesue JaTYMKOB 3aCTaBUN0 CHU-
3MTh "KOHTPACTHOCTH" perucTpaLuud He TOABKO ANA cueTyuka, ycra-—
HOBMEHHOT O Haj CpeiHed 001acThbD Cepiua, HO Takxe ¥ JA4 KpalkHuMX
CYeTUNKOB, B CBA3K C YeM MBKCHUMYMH MOLYUMIUCH 3HAYUTENbHO Oonee
uMpoKuMH, 4eM H8 KpuBo#t 2 puc.7. TeM He MeHee, Ha KpuBoii I
puc.9 (cueTuuk Hajk cpeiHell 061acThbD ceplua) NpoBaid MexLy KByMA
MaKcuuyMaMy BHABAAETCH LOCTSGTOYHO OTUET/IUBO W OOMWH BUJ IT0R
EpUBOJl BNIO/MHE COOTBETCTBYEeT "KAACCHYeCKOH" paZMoxapimorpamme,
BIEPBHO MO AyueHHOHM IpuHuMeTansoM ¢ coaBTopamu (5).

JocTOMECTBOM BNepBHe OCyUeCTBAEHHOW HaM¥ MHOTOKaHA/bHOH
paiuokapiEorpaduu cleiyeT CYMTATh BOBMOXEHOCTL OJZHOBDEMEHHOTD, HO
pasieibHOr o HaONDIEHUA, 38 NPOXO®AEHMeM paJIMOAKTUBHOR I1OPLUK

KpOBM Yeped pa3iH4YBHE OTHeNH Cepnla.
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Tak, Hanpumep, He puC,9 MOXHO COMNOCTABKATH ABYropOyy pajguo-
KapimorpaMmy (xpusas 1) ¢ 0JHOBDOMEHHO 38perUCTPUPOBAHHHM MOCTYIN-
NeHueM pajsuoaKTIUBHOM KpoBu B npasoe cepaue (xpusan 3), B Nerkue
(xpusasn 2) u B nesoe cepxue (xpusasd 4).

MocaensHaa MoJelb BOCBMMKAHANLHOI'O pasuorpada ewe Oolee
npucnocodnena a4 MHOroxaHa/lbHO!l painoxapiuorpaguu. Mande rada-
pUTH JATYMKOB B BTON MOJeNM NOB3BOAAT TOYHO yCTaHaBAMBaTh 4 cueT-
YuKa HelX 3alJaHHHMW yuyacTKaMu cepiua. Ilpu Takolt onTuma/lbHO! ycTra-
HOBKe KOHTDPACTHOCTH permcTpalud MO¥eT OuTh JKOCTATOYHO BHCOKOH,
YTO NO3BOMUT 38PETHCTPUPOBATE MNPUXOJ UMEHHO OCHOBHOM MacCH paxuo-
AKTUBHOM NOPLUMM KPOBU B MCCHEeLyeMHIA y4yacTOK cepAlg C 3amuchb
3TOr0 npolecca B BUNE OCTPOLO OJMHOYHOTO NMUKa, MOJOOHOLO MUKY
Kouso#t 2 Ha puc.7. OT0 LacT BOSMO¥KHOCTDH NpeJcTaBuTh paiuokapruo-
" I'pammy B Bule 2 pad3leibHHX NUK0B, |YTO Jlavepad u Jle Bucmep cuuta-
0T HeLOCTUXUMHM HM NDU KAKOM Dacno JIOXeHuM eLUHCTBEIHOTO JaTuyMKa
(6), T.e. nmpu OXHOKAHANLHON pajuokapAuorpaguu. [Ipu MCMmONbIOBAHUM
4 ManoradapMTHHX JATUUKOB J/AS MHOT OKAHaIbHOM pajunokapiuorpapuu
Z JaTyMKa MOXHO DacrolokMTh B 001acCT /1eBOr'O cepiua ¥ 2 B 0O/nacTy
npasoro, YTO0, NO-BULMMOMY, YCTPaHUT HEOOXOAMMOCTb PEHITEHOCKONM-
YeCKOro KOHTpONA, OPUMEHHABNETrocAd IPU YCTAaHOBEE eJMHCTBEHHOTO
jatuuka (6) 4, BMECTE C TeM, O0GCIEUAT DeryAApHYD perucTpaLun
pajuoKapiAuMorpaMm B BUJAe LBYX pasieIbHHX NUKOB (XOTOpHe B ONTH-
MaNbHHX YC/OBMAX JLOMKHH BHIMCHBATBCA JBaxJH — 0T Kaxnoff napH cuM-
METDUYHO DuUCIONOXEHHHX CUETUMKOB). A

MeTox pajuorpaduu MpuMeHuM ¥ 4148 HUCCAeXOBaHUA CKOpocTelt me-
peMeunBaHua BelleCTB B LUPKyAMpyvue# KpoBd, a Takke MX BHXOL .3
KDOBEHOCHHX COCYLOB NpH YCIOBUM LAMTE/NbHO! perucrpalu paiuoaxTuB-
HOCTM B 007acTM ceplua. Cyrd mo moJyuyeHHHM NAHHHM MepeMeluBaHue
XNMOPUCTOT0 HATDUA B KPOBM NPAKIUYECKM 3akaHuuBaercd udepe3 40 cex.;
nocleiyouee 3HauUTENbHO Oolee MeJAEHHOE CHUEEHUE YDOBHA pajuoak-
TUBHOCTH CBA3AHO, NO-BUXMMOMY, C BHXOJOM HaTpUA U3 KPOBEHOCHOH
crucTeMbl. JI8 yCTaHOBNEHMS DaBHOBEC BHX WB0TOMHHX COOTHOMEHUA MeEELy
HaTpueM KDOBM ¥ HAaTDuUeM TKaHeBHX ®MIKocTell Tpelywrcd, Kak U3BECT-
HO, yXe .GCATEM MUHYT.

YlccnenoBaHue CKOPOCTM BCacHBaHUA B KPOBbL BeWECTB, BBELEHHHX,
HanpuMep, MOJKOXHO, Takke XOPOWO OCyLeCTBIAETCH NyTeM perucT pu.luu
paMoaKTUBHOCTY B 007acT¥ cepjiua ( BTopo#l cYeTYMK MOEHO MOCTaBMUTH
Npu 3TOM Haj MeCTOM BBeleHMA). [I0C e NMOLKOXHOTO BBELEHHUA

2
50 mxkxopr  NQ 4 (B 00718CTH NOKT ©BOil BeHH) MH HAOADZANM NOCTEMeH-
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HOe nosdBpaekne (HauuHaa ¢ I5-20 ceX. nocne BBeieHMA MOX KOoxy)

W HapacTaH#e paAMOaKIUBHOCTM KPOBM. [IpM DTOM ypODEHb pa/AM0AKTUB-
HocTH B o0nacT cepliua, MPUOAMBUTC/ABHO AHANOTMYHHY YPOBHWL Yepea
30-40 cex.nocne BHYTpPUBEHHOTO BBelieHud, Haolwkalcd 4yepe3 2-3 MuH.
nocne MoikoxHOM uHbexuuu 50 mxkwpy  Na2d , X0T4 B 007&CTH N0Ji-
KO¥HOTO Jeno (MeCTO BBEJEHHA) B 9TC BpeMA coXpaHAncA elfe BLCOKMUI
ypoBeHb DOAMOAKINBHOCTHM.

OGHapyxeHHad TakuM 00Da30M CKODOCTb BCACHBAHMA OKa3aNach
SHAYMTE/IbHO BHWe TOM, KOTOpad npeXionaranach paHee. ITOT GakT
caM no cefe MHTEPeCEH M BaclyxusaeT faibHeluero uccleioBaHuA.

UpespuyaiHo MNOJOTBOPHHM 0KA3aM0Ch NMDUMEHEHWe MEeToAa pazuo-
rpagui I18 BHABIEHUA M UCCNELOBAHUA aCUMMETPUN KpoBooOpalleHud B
koHeuyHOCTAX. Ilpu 9TOM ZBa cyeTyuka (B YeTHPEXKAHANBHON MOeiM
paunorpage - J&Be mapH) ycTaHaBIMBADLTCA B CHMMETPUYHHX TOYKaX
KOHEUHOCTed, Hanmpumep, y cepeiMHH WMKPOHOXHHX MHUL. Hanuume cipu-—
T@ Me%Ly MOMeHTaMM MoAxoha "pajMoaKTUBHON BOAHW" K MECTY pacno-
MOKEGHUA CUETUMKOB CBUZETE/bCTBYET O HAMMYMM acuMMETDUX KDPOBOOG-
paliesud. [lpn XByXKaHanbHOM 00CAel0BaHUM (C MOMOWBN IByX— WIK
TpexkaHaIbHOrO paiuorpaga j B MOCAEMHEM Ciyvyae TpeTHil kaHal,kak
HemapHu#, ANA UCCIEN0BAHMA aCUMMETDHUX He UCMONb3YeTCH) OOHApykU~-
BaeICa HamMyue uaM OTCYTCTBME acCHUMMETDUM KPOBOTOKA TOABKO Ha
JPOBHE pacnonoxeHudA CUeTUMKOB. YeTHpexKaHaN1bHOe 00¢IeLoBa Hie
[I03BONAET CpaBHMBATH ACUMMETPUN HA DASANUYHHX YDOBHAX MDA OJHO-
BEMEHHOM COMOCTaBAEHUN CKOPOCTE! KPOBOTOKA B IBYyX CHMMET pHY-
HiX yuyacTkax (Hampuuep, Ha yyacTKe "KOMeHO-I0AeHDCTON" uam "ko-
EHO-CEpejiHA MEDOHOXHOY MHULH") mpaBoit M NeBoii KoHeyHocTell,
Pe3yabTaTUBHOCTD Y@THDEXKAHa/BbHOTO METOLE 3HAUUTE/NBHO BHIIE, YyeM
Npu IBYXKaHa/IbHOM MCCNELOBaHUM, YTO HMEeT 0COGeHHO GONpLoe
SHaYGHME B KIMHYMKe NDM OOMUTEPUPYLNEM SHLOApTepuuTe, raHr pere,
00MODO%EHNAX M T.N., B YACTHOCTH, NPH HEOOXOLMMOCTH XUpypruye-
CKOT'0 BMENaTe/NbCTBA ANA OMpeAcAeHUS MUHMMANBHON BHCOTH aMIyTalum.

BMecTe ¢ TeM, Laxe C NOLOLBD TpexkaHaabHO! Mogenu (KoTopas
B HAHHHX yCMOBUAX UCIONBBYETCA KK ABYXKaHANbHAA) 10LTBEpXIcHA
BHCOKAA XHAarHOCTHYECKAA LEHHOCTh METOLA NMpH KOMINEeKCHOM naoopa-
TOpHO-KAUHHYECKOM 0OCNeLoBaruu. Ha puc.IO0 u II npercrasieHy npu-
MepH 0GCneXoBaHuUil, 0CHapyKUBIUUX Ye TKYD acuMMMEeTpUI0 KpOBOTOXa B
HUEHAX KOHEUHOCTAX npy onyxonax Mo3ra (padoTa mposoiunach B
UacturyTe Helpoxmpyprum uM.Byprenxo AKH CCCP (7). Ha sTux PHCYH-
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kaxs I - orMeTKa MOMeHTa pBBeJeHMdA, < - NoKu3a kA KaHaia co cuer-
YUKOM, pacCHOMORCHHNEM B cpeliHelt oGnacTH NeBOK MKPOHOKHOM MilULH,

3 - TO %e A nmpaBod M 4 - otueTKe BpeMeHM (CexyHIH). Cornocrasine-
HUC LA HHHX pajsMorpaguu ¢ pe3yibTaTaMu UDYrux KIMHUKO-AUATHOCTHYEe-
Ckux ncciefoBaHuli (CKOpPOCTb pPaCIpOCTpAHEHM: MyIbCOBOH BOMHLU,
KOXHAA TeMIepaTypd, KailulidpOoCKONUA  NIeTU3MOT pupud 1 lLp.) 1nosso-
N9eT MPUOMM3UTHCA K LIOHUMAHMED MPUPOJH NMETONOT MYECKOr0 NpoLeccH ;

B YaCTHOCTH, BOBMURHA JuppepeHUManbHad LMATHOCINKA He/ApOTeHHHX
acuMMe TpUi KPoBOTOKE, NpOABJADUMXCA @) B aCUMMETPUM wOHyca cocy-
AMCTOM CTEHKM ¥4 O) B acuMMeTpuu LanuiApHOl cerd.

Oco0ull MHTepeC MpejcTuBAADT PEe3YNbTATH HEMHOIOUMCHAEHHLHX MOXa
00C/neLOBAHNA, MpU KOTODHX acuuMeTpuA KpoBOTOKa (BHABIAEMaA METO-
LOM pajMorpa@uu) coyeTaercd ¢ MOJHOM cuMMerpueit mo ADYyruM [0Ka-
saTensM. I[0400HHE JaHiHe FOBOPAT He TONBKO O BHCOKOM CleLK(UYHO-
CTUM M YYBCTBUTENBHOCTM MeTOLd paMorpajpun, HO MNO3BONANT, MO-BUAU-
MOMY, MpeimonaraTh, UTO NpM HapyWeHUM JeATe/AbHOCTH LEHTpaabHOM
HEepBHOI CuCTeMH pa3BuTHe MaTOIOrUYeCKOrO Mpollecca Ha mepudepnu
MO%ET HAUMHATHCA VMEHHO ¢ LMHAMUYECKUX M3MeHeHUH KpoBOCHACXkeHUA
W IMEb 3aTeM, MO0 Mepe pasBMTuq Mpouecca, NpUBOLAT K NOABICHUD
0onee CTOMKOM acuMMMeTpuu JpYyTIux THUIIOB.

‘TIpeAcraBAAeT TaKke UHTEDEC BlepBhe O0HADYKeHHHA y HEKOTOPHX
GoNbHEX CBOEOOpa3Hu XxapakTep acUMMETpUd KpOBOTOKA, MPOABAADLUACSHA
He TOJMLLKO B HANMUMUKM CABUTA MEKLY MOMEHT MM ODpUX0Ad PalU0aKTUBHOM
DONHL X CUMMETPUYUO pPACINONOREHHoIM CUeTuMxaM, HO M B O4Yeib NOCTE-
MEHHOM HApacTaHuM aKTUBHOCTM B CJHOK U3 KOHEYHOCTEH NpU OUHYHOM,
6onee uIM MEHEEe KpPYTOM, ¢pOHTe B Apyroff. [IpMMep TaKO# acuMMeTpuut
npescTabled Ha puc.Ilj 0003HAYeHUA KpHUBHX TAKHe K€, KaK Ha
puc.IO.

[TozoGHOro poja “Haxoiku" MpHM UX aHaiusde B cComocTasiacHuM C
LAMHUYECKMMN JMAHHHMM W pesyibTaTaMu Jpyrux uccleloBaHui, HecoM-
HEHHO , MOMOTYT yrAyOUTH MPOHUKHOBEHWE B NPUPOJNY MaTONOrUYECKOTO
npoliecca. Donee MonHue CBeJeHMS 0 XapaKkTepe acuMMeTIpuii KpoBOTO-
Ka MOTYT OHTbH MO.y4YeHH METOJXOM MHOTOKAHANABHOM paiauorpaguu, C Mpu-
MeHeHMEN YeTHpEX W Oonee Aa TUUKOB.

1, HAKOHel, MOCAejHuii rpudep AMaCHOCTUYECKOTO [pUMEHEeHUd
pazuorpaya OTHOCUTICA K yTOUHEHN NORANM3ALUM ONYXSiM CNUHHOLO
MO3ra ¢ LeAbl moc/ieXywuero onepaTuBHOT0 BMemaTenrcTsa (8). Uepes
2 yaca mocie BBeJeHUA ra3o00paB3HOro paJoHa BHYTPb [M03BOHOUKOIO
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cTON0A Ha ypOBHE MOACHULN (AoMOalbHuIt MPOKOA) ¥ BHAepPXMBAHUA GONB
HOTO0 B BEDPTUKANBHOM (CMJIAYeM) ITON0KEHUW pajuoTpay HepeMenan Tak,
YTO OAWH W3 CYUETUMKOB JLBUraACA CTPOrO BAOMb MO3BOHOYHOIO cTONCA.
Tlpu 5TOM HA MapkupoBOYHO! KpuBOiH I (Ha KoTOpO! OOHYHO aBTOMATHU-
yecku 0TMeyaeTCsd MOMEHT BBeACHMA B KpPOBb DAiUOAKINBHOIO WHAMKAE-
TOpa) HAHOCATCA OTMETKM, COOTBETCTBYOWME MPOXOEAGHUD CUETUUKA
HaX KaxIuM U3 no3soHKOB (puc.I2); cueTyMKk mepemewaercid B HaNpaB-
AGHUA OT MOACHULH K 3aTHAKY. B TeyeHue JIBYX 4acoB noc/ne BBeleHUSA
pazoHa MOC/AeLHMIl YACTHYHO PACTBOPAETCA B CNUHHOMOBIOBOM XUAKOCTH,
a ocTaBWyuiicA ra3000pa3HHM Ny3HPEK MOCTENEHHO MOJHUMAETCHA KBEPXY,
MoKa He BCTPETUT Kakoe-Au00 NpensrcTBUE. B JAHHOM ciyyae npenar-
CTBUEM OKa3uHBaeTCA MCKOMAA ONMYyXO0lb CHUHHOI'O MO3ra. Mecrononoxe-
HUe ONyXONu onpelenseTcs MO MPEKpaileHUO pacnpocTpaHeHns pajoHa,
YyTO OTMEUEHO Ha puc.IZ crTpeilkoif.

OnucaHHHMA npueM MOS3BOAAET MOAYYMTb KPUBYO pacrnpelerleHnd
aKTUBHOCTM BIOMDH MO3BOHOYHOro cronda LAf LAHHOTO MOMEHTA BPEMEHU,
Xax 9TO u300paxeHo Ha puc.IZ. IIpu Hainuuu YeTHPeXKaHalbHOI'O pa-
Iuorpada MOKHO MPUMEHWUTH TAKKE METOJ pasSMelleHusd BCeX YETHPEeX
LaTYMKOB BJONb MMO3BOHOUHOro cTonda — B 06nacTH mpeilnonaraeMoro
pacnofokenus Onyxonu. B Takux ycA0BMAX PETUCTPUPYWICA YDPOBHM
palMoaKTUBHOCTH ¥ WX M3BMEHEHMSA B KAMAOM U3 yYacTKOB. [Toxo0HHiA
¥eTol M03B0IAeT TakKke M3yyaTh I0ABJIeHME, HAKONeHue U nepemeile-
HMEe B CONHHOMOBTO80{ ®MAKOCTM MeYeHHX BelgcTB, BBeLEHHHX, HAMpU-
Me]p, CYOCOKLMIMTAaNbHO, 4Yepes HOMOEIbHHH npoxoﬁ UIM B KDPOBB.

M3n0%eHHLMY TIpUMEpaMi, B COOTBETCTBUN CO CKA3AHHHM B Hauale
cTarhi, JaNeK0 He UCUepNHBaeTCA BOIMOKHOE MpUMEHEHNE pauuorpaga .
MOo¥HO HaleAThCA, 4YTO Hpeitaraemsil MeToX HenuHcliROW perucTpauuy
1aCT BOBMOKHOCTh CAelaTh CylUeCTBeHHHH War B pa3BUTUU UCCHELOBA-
HU, CBABAHHHX C HEOOXOAMMOCTH® HaG/MbJeHuA 3a OepeMeleHyuer BBOAU-
MHX B OprLaHu3M 5 -{37yYavUuX HM30TOIOB.

llpeinaraeMyit MeTOJ, HeMMHEMHOH perucIpanuu § -u3nydenud
MOXeT OMTh MCIONb30BAH Tak¥e M B CKAHNDYDWMX YyCTPOiCTBAX, NpEA-
Ha3HayaeMux AN4 perucTpauud "Kaprd pacnpedeneHua” M30TONHOTO
MHIUKaTOpa B OpraHusne (paauoTonorpadua). B aTou cayuae He uHeli-
Hasf perxcTpauud OyAeT CIHOCOUCTBOBATH MOAYEPLKHYTO KOHTpaCTHOMY
BHABICHND HEOZHOPOALUOCTCH pacrpexe/feHus M30TONma, 4IO NOIBOAMT
0O H4PYyXUBATH Lake HeSHAUMTCAbHLE yBEIMUEHAS Wl yMeHbLIeHUA /N0Kalb
HOY KOHIEHTDAUUM WHAMKATOPA MO CPaBHEHUD C OKpYa UM TKARAMN.
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Puc.l. BHewHmid BML WeTupexXidHANDBHOTO PaAMOTPaRa
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Puc.2. Cxema onurta (a) u oGpasey Ssamscu (6) mpu negenemeﬂun CeMH mpe-

napatos no 0,5 MKEDH Cob0 co ckxopocTsd ~ 20 cM/cek. I - And

AuHelHOr 0 pexuma ;2 M 3 - gA4 aennnennoro - o:mema BpeMe-
u (0,25 cex.)
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Puc.3. Cxema omurta (a) u o0pasen Bamucu (6) npu nepeMeweHu® paga
npenapaToB HEOXMHAKOBO{t aKTMBHOCTH CO CKOPOCTBD 2 CM/CeK.
I"- gna nuHe#HOro pexuMa; 2 U 3 - Ln4 HelUHelHOro ; 4 - oT-
MeTka BpeMeHn (CeKyHIH)
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vits.4. Cxema omira (a) m_oOpasen samucu (O) mpu e pesgUgrun oM~

nakTHoro paja us 10 ngﬂapaTOB no G,25 mxxwopu Co CO CKO-

pocTh® £ cM/cex. Bce 3 Kahana B He/MHEHHOM Dexume
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Puc,5. OCpager 3amucy npU ONpPeieICHUM CKOPOCTEi KposOTOKA Yy KpOonH=
ka. I - cTMeTxa MoMeiTa sBeieHud 10 Mkkopn J*! 23 - pe-
TUCTpAIMA MOKA3aHWi OT JAaTYMKOB, DACNOAOREHHWX CUMMET HUIO
y TpaBoro u AeBOro dexep; 4 - T0 %e jLnA jJaryuka B OONACTH
cephua; b — otMeTka BpeMeHu (CexKyHIH)
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Puc.6. OGpaser 3amucit Mpu NOBTOPHOM OMpeXeNeHNM CKOPOCTEH! KP0DBOTOKA
y TOro ¥e kpoiuka (uepe3 HOCKOABKO MUHYT HOCHe NEepBOro0 ompe-
TeneHus). BBeXeHHad J03a, pacnooXeHKe JaTYUKOB M OC03HAUE-
HMA KDUBHX TaKue ¥e, Kak ¥ Ha DPHUC.D
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Puc.7. PaxuoxapruorpaMuMa npaBoro cepiua y veloBeKa M ompeielienue
CEODOCTM KpPOBOTOKA Ha yuyacrke _QeXpo-TofeHb. I - ~ OTMETKa
MoMeHTa BBejeHMA 50 MEKEDpH Na2 2 -perucTpauua mnokasa-
Huit 0T XaTuMKA, DPACHONOXEHHOT O y HpaBOro Kpad cepaua ;

3 - 70 Xe AN4 aT4uKka B BepxHEHA TpeTH NeBOTO Oexpa ;

4 - 70 ®we A4 JATYMKA B Huxge# TpeTH NeBOX MEPOHOTHCL
MENOH; 5 - OTMETKa BpEeMeHK Ecenyn,mu).' YyacTOK MexIy JaT-
ypMKaMd, pacHONOXeHHHMX Y nMeBOM Eoru, cocraBiader 50 oM;
IpPOMEXyTOK BDEMEHM, B TeueHUEe KOTODOro KPOBBL MPOXQLUT MO
3TOMY YYacTKYy, COOTBETCTBYeT CABHI'y KpuBHX 3 u 4 (I3 cex.)

Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120004-4



Approved For Release 2009/08/19 : CIA-RDP88-00904R000100120004-4

d
nnnnn " lnllllll-ll.lll.lllllllllll.lll.v $
v v v

.8. PaiuoxapiuorpaMMa i OmpeleleHue CKOPOCTe# KPOBOTOKA B Ipa-
Fue.8 11;0# u ng'goﬂ goueuaocrﬂg yenosexa. I - OTMETK& MOMEHTa BBe-
Zeuna 50 uxxopn  fp2Y, pacnmonokenue XaTUYKOB; 2 - HaL
cepimeM, 3 - Haj mpaBo} MKPOHOEHQH uuutieit (B HukHe}! TpeTH),
4 - Haj nesoit vucgoaoxmon MHmmeir (CUMMETpUUHO), 5 - OTMETKE
BpeMeH! (CEKYHIH
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Puc.9.

MHOroreHE NbHAA paluoKapiuorpaduda. Pacnonroxerue ZaTUMKOB}
1 - Hal cpeiHelt o0nacThW cepAua, 2 — Hal rpﬁgmom KneTxo#

B 0G/aCTH NpaBOr0 1eTCKOr0, Ha 3TOj ®e KPUBOHR - OTMETKM
MoMeHTs BBejedud 30 MKKopd  ARSY B noxreByp BeHy (npa-
MOY T ONbHHA MMIIY/bC), 3 - y OpaBOro Kpad cepnga, BOMU3Y
COCY.CTOTO NyYka, 4 — y NeBOTO Kpad cepiua (B odnacru
cepIeuHOTO T0M4KE), 5 - OTMETKA BDEMEHH (CeKyHIH)
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Puc.I0. BuApieHue acuMMeTDUU KPOBOTOKA B HUKHUX KOHEUHOCTAX 1))
HapyweHun QYHKI\MM LEHTDaNbHOK HepBHOM CHUCT »%.
I - OTM@TKA MOMEHTA BBELeHUA 50 MXK0pH @~72 - noxa-
SaHMA KaHA/a IDU PACHONOKeHMM IaTYMKd Ha ypobHe cepemuHu
neBod WMKPOHQKHOM Mumumg 3 - TO % Jaa mpaBo#t ; 4 - OTMel-
ay

¥a BpeMelu (CeKyHIH). POBHE CePEAMHE UKDOHOKHHX MHUL|
OOHApyXuMBREICA SaMelleHue KPOBOTOKA B NpABOA KOHeUHOC TH
Ha 7 CeK. N0 CpaBHeHWV ¢ NeBOH
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Puc.lI. BufpleHue acuMMETPUMX He TOABKO I3 CKOpPOCTH, HO ¥ MO Xd-

pakrepy KpOBOTOKA B HMEHUX KOHEYHOCTIAX D Hapy ueHun
QYHLLUM LCHTpalbHOX HEPBHOIL CHCTEMH. Q0o3HayeHua Kpu-
BHX Takue xe, xak u puc.l0. Ila ypoBHe CepElMHH MKPO-
HOXHHX MHUL OOHapyxeHO B3aMeZleHUe KpOBOTOLA D neBoit
KOHEYHOCTH MO CpaBHEHMW ¢ Mpapoil mpu OXHOBpEMEHHOM
VMCHBIEHUM KpYTUBHH (DPOHTA HAPACTAHUA BKTUBHOCTH B
7iepofi KOHEUHOCTH
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Puc.I2. OmpejeieHne MeCIONONOKEHU OMYXOIH CIMHHOTO MOBTA METO—
JOM TepeMelleHMd 0LZROTO U3 JaTUMXOB BLOIB T03BOHOYHUKA
yepes & yaca Imocie BBEXEH!A rasoo6pa3Horo pajoHa BHYIDD
N05BOHOYHOFO cTON6A. L - OTMETEM, COOTBETCTBYDUME npo-
XOELEHUD ZATUMER HAJ KAEJHM M3 NOBBOHKOB B HanpaBAeHUM
0T TofCHMIH K BaTHAKY 3 2 - pachnpeieneHne axIMBHOCTH
BIONb NO3BOHOYHOr0 CTONGA yepes 2 daca MOCIE BBe JeHnA
rasoofpa3Horo pajoHa uepes noméanbHul npoxod. Mecro-
N0/NoKeENe OMyXONA OMpeJenseTcd Mo Npexpallerud pac=
mpocTpaneHnsd paioHa BAONb [03BOHOYHOro cTofNba (oTME-
YyeHo crpenxoﬁg. Jaunue ¢.M.Jlacca

Tawxw 37/ VSO
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